entered the "shop" at a randomly determined "machine group," and joined a queue. When the work required there on the job was done, then with a random choice from a probability distribution attached to the machine group, the job was either (i) completed, with a certain probability, or (ii) sent on to some randomly determined machine group. Thus, all jobs that had been served at any one center, regardless of how long they had been in the shop or how many operations had been performed on them, had the same probabilities for their future courses. And, of course, each machine group was a classical queuing center, with a specified number of servers ("machines"), and an exponential probability distribution of time required for service to any job. The "state of the system" at any time was defined as the vector of components, one for each machine group, specifying the number of jobs at the center-queued or being served. I wanted to find the long-term "steady state" for the system-that is, their equilibrium probabilities for the state of the system. It should not have been really difficult to write equations for these long-run distributions of the state of the system, although it took me a while to do so. Then I found myself clueless as to how these equations might be solved, and I puzzled over this for awhile.
Somehow, the idea occurred to me that it might help to pretend that their solution could be approached by supposing that each center behaved, in the long run, as if it were independent of the others, and with the long-term distribution of states got from classical queueing theory for a center with the same load of customers ("jobs"), number of servers, and distribution of time required to process a customer. Although I had trouble with notation, it was not a difficult matter to calculate the resulting distribution and grinding it through the equations. I was most pleasantly surprised to find that my "pretend solution" actually worked-that so far as long-run "steady state" or "equilibrium" probabilities are concerned, my network system behaved as if the machine groups were in fact independent classical queueing systems.
This result was the main finding of my paper, "Networks of Waiting Lines" (Operations Research 5(4) 1957). A few years later, I added rigor, generalized a bit, and neatened the presentation in a follow-up paper, "Job-shop Like Queueing Systems" (Management Science 10(1) 1963).
The latter paper pointed to non-jobshop interpretations of the model. Continuing interest in networks of queues has stemmed largely from further interpretations made by others; for instance, viewing the "jobs" as messages in an information network, as phases of the life of individuals, and so forth. In every case that I've heard of, the networks-of-queues model provides an abstract and grossly simplified model of messy phenomena, which one hopes has provided a foothold from which more realistic views can be developed. Perhaps the most interesting such use has been that of Leonard Kleinrock and his associates as a first formal conceptualization of the systems from which the Internet has descended.
